Abstract
From the 1990s, there has been a shi away from nationally based, supply oriented agri-food systems in the Czech Republic. The growth of disposable income and the rise of consumerism, the liberalization of trade in food and agricultural products have started the movement towards globalised, deregulated, demand-oriented foodchains. These changes in the market for both fresh and processed food products call for a repositioning of existing food production systems in which the consumer needs and wants are starting point of thinking.
The primary role of food is to provide suffi cient nutrients to meet the nutritional requirements of an individual. However current trends in population demographics and socio-economic changes, such are increase of live expectancy and desire for an improved quality of life together with increasing costs of health care, create new challenges for the world food industry. The subject of the quality and health claims are becoming increasingly important also within a regulatory framework of EU that is challenged to promote and ensure healthy and safe nutrition, fair trade and to encourage product innovation in the food industry.
Recent growth in understanding the relationship between nutrition and health resulted in the development of the new concept of functional food that can contribute benefi ts beyond those of basic nutrition. It represents a practical and new approach to achieve optimal health status by promoting the quality of life and potentially reducing the risk of disease. Functional foods are defi ned as those foods that contain biologically active components which off er the potential of enhanced health or reduced risk of disease.
From the latest development it is clear that competitive position of the regional Czech food and drink industry will depend not only on continued advances in nutrition science, on the development of innovative technologies by the food industry, and on the way in which access to the market place is mediated by the regulatory environment. The communication of quality and health benefi ts to consumers and the positioning of regional food products are also of critical importance. The competitive advantage should be build on the development of the competencies in the optimization of sensory properties of foods, the negotiation power in securing retail distribution for the products, and experience with attractive pricing and packaging of foods. Hence a major current focus of research is to increase an understanding of the role of food components in maintaining and improving well-being and health of the population on the one hand, and consumer reactions to quality and health claims on the other.
Growing awareness about health impact of food has prompted numerous studies that investigate various aspects of food quality also in the Czech Republic. Assuming that food quality is a competitive priority, regional food producers must understand how to focus their eff orts for the quality improvement. Given that there are many aspects of food quality, there is also a need to determine which of these are the most important to the consumer -the ultimate judge of quality in the demand-oriented agri-food channels. Drawing on the lessons learnt from the empirical work, the objective of this paper is to summarize and give the overview about the methodology of the consumer preferences measurement and willingness to pay price premium for the food quality, with the special attention to an evaluation of consumer preferences for health aspects of the food. Having established a general framework for the analysis of food choice and quality perception, the secondary data analysis is aimed to answer following research questions: (1) How can product quality be measured from the consumer's perspective? (2) Are all dimensions of food quality of equal importance, or are some dimensions more important than others? How important are the health claims in relation to other attributes of the food quality? (3) What is the value of improving food quality and functional food development?
THEORETICAL BACKGROUND AND METHODOLOGY
The consumer food choice process is a complex preferences function of sensorial characteristics and non-sensorial factors, including expectations and attitudes, health aspects, price, ethical considerations and inner state. Because of the consumer's perception of food quality is based on a number of characteristics rather than a single attribute of the product, it is important to identify the relative importance of the characteristics or attributes of the food quality. Diverse methodologies have been developed to analyze consumer behavior related to food choice. Most of them assume quality as a multidimensional concept, i.e. quality is perceived by combining a number of quality dimensions or characteristics of product. Numerous studies that investigate various aspects of food quality were conducted also in the Czech Republic, however very few examined empirical studies establish exactly what consumers mean when they say one product is of higher quality than another. Notable exceptions are the works that integrates the multi-attribute approaches to quality perception.
To measure a food quality, it is necessary to fi rst identify the dimensions of quality associated with the product. Given the objective of this paper -measuring food quality from the consumer's perspective, it is important to quantify consumer preferences in terms of both objective and subjective attributes, to identify the relative importance of various dimensions and the overall value of product quality. In addition, safe and functional food is consistent with economic goods that have attributes that cannot be revealed by inspection or ordinary use alone. In practice, health enhancing product attributes are not easily recognized and accessed by the consumer. These credence characteristics of a good are qualities which are diffi cult or, in some cases, impossible to detect, but which nevertheless can play an important role for the buyer. Information about a health protecting and enhancing food is asymmetric. That is, consumers may not recognize the presence or absence of health enhancing characteristics even a er purchase and use. Consumers may only know that the product is safe and health enhancing when they are informed. The quality characteristics of foods that may enter the utility function of the consumer can be grouped into credence (general) and experience (commodityspecifi c) attributes. Credence attributes relate to food safety and human health, environmental eff ects, and farm animal welfare aspects, while experience attributes include variables such as taste, freshness, visual appeal, nutritional value, production process and package. Although consumers may not adequately diff erentiate between health enhancing and other foods with respect to their general attributes, they may recognize the unique taste, visual appeal, or freshness of particular products. However, sensory characteristics (i.e. product taste, visual appeal and freshness) alone may not be suffi cient in determining whether a product is health enhancing or not. Consequently, quality signals, such as product information and labels, help transform credence characteristics into search attributes, thereby enabling buyers to more clearly assess product quality.
High quality, safe and health enhancing domestic foods compete with other alternatives in the market. Although many of functional food command a higher price compared to their conventional alternatives, some consumers continue to substitute functional for conventional products. This and other related observations led Lancaster (1966) to argue that the traditional theory of consumer demand is inadequate in explaining why consumers will buy, for example, organic products instead of conventional-grown alternatives. According to Lancaster (1991) , the omission of information about the inherent characteristics of consumer goods in traditional consumer theory renders the theory incapable of handling some important aspects of consumer demand in today's world. Given the above limitations of the traditional theory of the consumer, an alternative approach to consumer behavior was proposed by Lancaster (1966 Burton et al., 2001 : organic food) and the Analytical Hierarchical Process (for AHP see Scholz and Decker, 2007: wooden furniture; or Miškolci, 2008: agricultural outputs) . These techniques are designed to construct and ranking structure of products' attributes and levels off ering the opportunity to compare score rank results. While the AHP allow for determining preference scores at individual level, the CE does not. Despite of both techniques have their advantages and disadvantages, Kallas et al. (2010) demonstrate in their recent empirical study that there is a 56 % coincidence in the ranking of food quality attributes derived from CE and AHP stated preferences techniques, and conclude that these techniques produce relatively similar ranks. I addition, Meißner et al. (2008) found, that the AHP task of a pair-wise comparison of attributes and levels is less hard than comparing two or more complex goods in the competitive environment as is the case of CE.
Secondary data analysis reported here was aimed to increase an understanding of the role of food quality attributes with the special attention to an evaluation of consumer preferences for health aspects of the food. Empirical studies selected for the secondary data analysis were based on the methodology, which measures consumer subjective quality using Total Food Quality Model (TFQM) framework as a starting point to identify which dimension(s) is(are) most important to the consumer. The TFQM (Total Food Quality Model), originally proposed by Grunert et al. (1996) , integrates the multi-attribute and the hierarchical approaches to quality perception. In addition, it integrates two other major elements of consumer behavior theory -the explanation of intention to purchase, as a trade-off between give & get components, and the explanation of consumer satisfaction, as the discrepancy between expected and experienced quality. Given the broad nature of the TFQM, the entire range of social science methods can be applied when using it. Due to the cognitive orientation of this model, some form of interview or questionnaire technique is usually used as the main means of operationalising the various model constructs. The questionnaire have been employed in reported surveys to measure model constructs and the Analytic Hierarchy Process (Saaty, 1996) method to investigate relations between determined attributes for selected dimensions of food quality, which enables one to capture both objective and subjective attributes of fuzzy concepts such as quality.
The AHP method was created by Saaty (1980) as a structured but fl exible technique for making decisions in a multi-criteria context. The method is based on approaching complex decision problems using a hierarchical structure. This intuitive way of approaching decision problems can be understood by examining a hierarchical structure of food quality attributes with at least three levels: the complex outcome at the highest level of the structure, decision criteria at an intermediate level and alternatives forming the base of the structure. When criteria are abstract or complex, the intermediate level of the structure can be split into a series of sequentially organized sub-criterion levels. In our case, according to the information gained from the literature review, the hierarchical structure can be explained in three levels: (1) the total food qualitypurchase decision problem, (2) criteria (dimensions of food quality) -credence and experience characteristics and (3) sub-criteria (specifi c food quality attributes). Fig. 1 shows this three-level structure.
In the analytical hierarchy process, respondents are asked to state their strength of preference, either between two dimensions of food quality or between two quality attributes of a quality dimension. Within this hierarchical structure, the relative importance or weighting of each criterion or sub-criterion Extreme or absolute importance of one food quality attribute over the other simultaneous comparison of all objectives within the same structural level. In order to utilize these comparisons, Saaty (1980) proposed and justifi ed the use of a 1-9 scale, as shown in Tab. I. As in most empirical studies using AHP, we used this linear scale in our research, since it is intuitive and easy to deal with by previously untrained respondents. Thus, in order to determine the weightings assigned to each of the proposed quality attribute, respondents (representing society as a whole) must make two kinds of comparison; fi rst, pair comparisons between the quality dimensions or sub-criteria in each category of expected total food quality (three sets of pair comparisons in the present case), and secondly, pair comparisons between specifi c attributes of food quality. Each respondent thus generates Saaty's matrixes A, where a ij represents the score obtained from comparing subcriterion i and sub-criterion j. This square matrix
possesses two key properties: a) its principal diagonal is fi lled by 1's (a ii = 1 for any i) and b) it verifi es reciprocity among pair comparisons (if a ij = x then a ji = 1/x). Initially, the AHP decision technique was designed for individual decision-makers, but was promptly extended for group decisions (Easley et al., 2000) . Thus, Aczél and Saaty (1983) propose the geometric average method to aggregate the pair comparisons of the Saaty's matrixes (A k =a ij ) from the m people who make up the group (sub-index k) to obtain the aggregated Saaty's matrix:
Finally, the vector of weights for the diff erent criteria derives from this aggregated matrix. Along the same lines, Gass and Rapcsàk (1998) Hence the price attribute is not included in the pair-wise comparison in the AHP technique, it assesses the relative importance of non-monetary attributes preferences. In order to capture the value of improved food quality and health aspects to be used in the analysis of the second research question, the term of value was interpreted as the price premium the consumer is willing to spend for improvements. The willingness to pay (WTP) price premium was investigated using Contingent Valuation Method. Estimated WTP could be used as an input or proxy for demand change in welfare analyses of food policy and to provide useful information for food labeling programs (e.g., Zhifeng and Schroeder, 2009 
RESULTS AND DISCUSSION
Studies that investigated the food quality attributes and other characteristics on consumer preferences include Hrnčiříková (2006) , Tolarová (2008) , Palková (2009 ), Petranová (2010 . The basic characteristics of selected studies are summarized in the Tab. II.
These studies diff er in several respects, making comparisons across studies diffi cult. Mainly there is inconsistency in defi ning the concept of quality. While Hrnčiříková (2006) and Tolarová (2008) studies examined quality in terms of sensory, health and process characteristics of food, Petranová (2010) diff erentiates sensory and health characteristics from attributes of convenience of their consumption, and Palková (2009) diff erentiates sensorial and process characteristics from attributes of origin of the food. Thus, diff erent studies may have conveyed diff erent notions of quality to the various survey respondents.
Empirical results in the Tab. III and IV show, that human health is one of the key benefi t of the quality attributes of food products. Survey results indicated, that health dimension has become very important to consumers in the Czech Republic. Health and sensorial dimensions represents together generic weigh 0.60-0.80, and indicate, that consumers in the Czech Republic form preferences based on these dimensions motivated by expectations of both a longer and higher quality life.
In connection with this it is important to remind that Grossman (1972) applied above mentioned Lancaster's (1966) theory of consumer demand to develop a model of consumer demand for "good health". Grossman (1972) viewed human health as a commodity -durable capital stock -that produces an output of healthy time, and which depreciates with age. Thus, one determines one's optimal stock of health capital at any age by comparing the marginal effi ciency of such capital with its user cost (in terms of the price of gross investment on improved health). Observed deterioration in human health over time therefore motivates an individual to protect oneself against such depreciation losses by purchasing various types of "insurance" and/or holding an excess stock of health. An example of such "insurance" that a consumer may consider purchasing is functional food. The health characteristics of food may therefore be an input into the consumer's demand function for "good health", while the price of high quality and functional food becomes the cost of the investment in "good health". The above discussion suggests a possible link between food quality attributes and consumer demand healthy food.
All food quality dimensions are important since they contribute to the consumer's assessment of the quality of a certain food product. Empirical evidence shows, that o en it is very hard for the consumer to decide (even in the pair comparison of attributes) about their relative importance, and they frequently indicate answers "Both food quality attributes are equally important" or "Very slight importance of one food quality attribute over the other". However it appears that experience characteristics such as taste, freshness and tradition together with the health aspects such are safety and functionality attributes are the most signifi cant food quality attributes considered in analyzed studies. Survey results indicated, that health dimension has become very important to consumers in the Czech Republic. The AHP analysis suggests that the food quality attributes can be ranked in the order of importance. Empirical results are compared in the Tab. IV.
In general, the empirical evidence supports the hypothesis that health ensuring and enhancing characteristics together with sensorial characteristics signifi cantly aff ect consumers' preferences for food; with the most important including safety, functionality, taste, smell and tradition. To overcome inconsistency in defi ning the food quality attributes in selected studies, the normalized specifi c weights of preferences for health attributes of food quality showed in the Table IV were summarized. The resulting aggregated normalized specifi c weighs (w') 0.45 (Hrnčiříková, 2006 ), 0.35 (Tolarová, 2008 , 0.44 (Petranová, 2010) 0.34 (Palková, 2009) In addition Petranová (2010) reported that health enhancement and health risk prevention through appropriate dietary choices are the most important motives for functional foods purchasing. From the 85 % of total sample of consumers that were willing to buy and to pay premium for functional food, 32 % of respondents stated as the main motive the solution of health problems, and 53 % motive of the prevention of health problems. In addition, to defi ne the most important functional food attributes that aff ect consumers' purchasing decisions, respondents were asked to score in points perceived importance of main heath enhancing substances of the functional food. The resulting order showed the importance of health enhancing substances of functional foods as giving a score of minimum 6 on a 10-point scale. These results indicated Czech respondents' high level of reliance in health benefi ts of selected health enhancing substances with higher perceived importance of natural substances such as vitamins, fi ber and minerals. More than half respondents generally believe in the health benefi ts of functional foods and 6 % are convinced about it. Secondary data analysis reported here was aimed to increase an understanding of the role of food quality attributes with the special attention to an evaluation of consumer preferences for health aspects of the food, and that is why the AHP based empirical studies were selected. However the price attribute is not included in the pair-wise comparison in the AHP technique, so it assesses the relative importance of non-monetary attributes preferences. In order to capture the value of improved food quality and health aspects to be used in the solution of the second research question, the term of value was interpreted as the price premium the consumer is willing to spend for improvements. The willingness to pay price premium was investigated using Contingent Valuation Method. The comparison of key fi ndings from selected studies, including statistic characteristics of the premiums consumers are willing to pay are summarized in Tab. V: for the guaranteed food quality (Tolarová, 2008; Palková, 2009) , for the food quality improvement (Hrnčičíková, 2006) and for the functional food (Petranová, 2010) .
Empirical results indicate that most respondents (60-70 %) stated willingness to pay a price premium for the guaranteed food quality and quality improvements and 85 % of respondents stated WTP a price premium for functional food. Consumers are willing to pay an average price premium of 12 % -15 % for the guaranteed food quality and of 11 % for the quality improvement. A price premium 15 % paid for the characteristics of functional foods suggests that consumers place a higher value on health enhancing attributes compared to conventional alternatives. In general, the proportion of respondents willing to pay a price premium decreases as premium increases, consistent with the law of demand. Most consumers are not willing to pay a price premium for the guaranteed quality higher than 10-20 %. According to Zhifeng and Schroeder (2009) 
SUMMARY
The development of the competitive position of the Czech agri-food industry implies the necessity of managing the relationships between the businesses responsible for the effi cient production and supply of food products from farm level to consumers, to reliably meet consumers' requirements in terms of food quantity, quality and price. This makes it necessary to have good knowledge about the market and consumer preferences and to come to quality control through the whole food supply chain. Diverse methodologies have been developed to analyze consumer behavior related to food choice. Most of them assume quality as a multidimensional concept, i.e. quality is perceived by combining a number of quality dimensions or characteristics of product. To answer the fi rst research question:
(1) How can product quality be measured from the consumer's perspective? a methodology of Analytic Hierarchy Process was suggested and discussed as an promising tool for the researchers to deal with complexity in food quality preference measuring. In the AHP technique, food quality characteristics and attributes are evaluated in a direct pair-wise comparison within a structured hierarchy. One of the highlighted advantages of AHP method is that it can be used to assess the relative importance of non-monetary attributes preferences. Price attribute is not included in the comparison of the importance of food quality attributes. It is important for the producers to be able to capture consumer's expectations on the non-monetary attributes of food quality and to translate them into product specifi cation and food labeling programs. However investigation of the purchasing decision and consumer willingness to pay for the guaranteed quality of food and food quality improvement is also important. WTP could be used as an input or proxy for demand change in welfare analyses of food policy and to provide useful information for food labeling programs. That is why the combination of AHP and CV (Contingent Valuation) methods was suggested and reviewed. Drawing on the lessons learnt from the empirical work, the second research question: Republic form preferences based on these dimensions motivated by expectations of both a longer and higher quality life. Empirical results show that experience product characteristics -taste, freshness and tradition -together with credence health characteristics of food such as safety and functionality are the most signifi cant quality dimensions of the food quality considered in analyzed studies. To overcome inconsistency in defi ning the food quality attributes in selected studies, the normalized specifi c weights of preferences for health attributes of food quality were summarized. The resulting aggregated normalized specifi c weighs (w') 0.45 (Hrnčiříková, 2006) , 0.35 (Tolarová, 2008) , 0.44 (Petranová, 2010) 0.34 (Palková, 2009 ) of the total perceived quality, support the hypothesis of the high relative importance of health aspects of food. Functional food benefi ts provide added value to consumers but cannot outweigh the sensory properties of foods.
(3) What is the value of improving food quality and functional food development? In general, the empirical evidence supports the hypothesis that health ensuring and enhancing characteristics together with sensorial characteristics signifi cantly aff ect consumers' preferences for food and most consumers are willing to pay a price premium in order to ensure required quality of food. Consumers are willing to pay an average price premium of 12-15 % (most frequently 10 %) for the guaranteed food quality and of 11 % for the quality improvement. A price premium 15 % consumer are willing to pay for functional foods suggests that consumers place a higher value on health enhancing attributes compared to conventional alternatives. However because of the inconsistency in defi ning the concept of quality and in other characteristics of selected empirical studies, these results should be understand as an interesting lesson learnt from practical application and further empirical investigations are need to determine the relative infl uence of food quality characteristics.
